Characterization of mercapturic acid and glutathionyl conjugates of benzo[a]pyrene-7,8-dione by two-dimensional NMR.
Non-K-region polycyclic aromatic hydrocarbon (PAH) o-quinones represent alternative metabolites of PAH trans-dihydro diol proximate carcinogens. These PAH o-quinones react readily with glutathione and N-acetyl-L-cysteine, and these adducts may be responsible for their detoxication. Reactions between benzo[a]pyrene-7,8-dione and either N-acetyl-L-cysteine or glutathione gave three predominant products which were purified by semipreparative reverse-phase high-pressure liquid chromatography and characterized by homonuclear two-dimensional correlation spectroscopy (COSY). The first product corresponded to a Michael type, 1,4-addition product isolated at the level of quinone oxidation. The second product converted to the first and is a presumptive 1,4-addition product isolated at the level of hydroquinone oxidation. The third product was 7,8-dihydroxybenzo[a]pyrene (a hydroquinone) and was formed as a result of the reductive potential of the thiol. Additional proof for the catechol structure was obtained by its conversion to its diacetate and its identity with authentic 7,8-diacetoxybenzo[a]pyrene. The structures of these adducts and intermediates confirm that thiol addition involves formation of the ketol and rearrangement to give a catechol followed by oxidation to yield the quinone adduct. No evidence was obtained for the formation of either bisphenol or bisglutathionyl adducts. The COSY spectra provide the first complete structure of a benzo[a]pyrenyl-peptide conjugate.